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'HYHORSPHQWRIRUJDQLFVROYHQWQDQRILOWUDWLRQPHPEUDQHVIRUWKHDSSOLFDWLRQLQH[WUHPH
S+FRQGLWLRQV
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,PSHULDO&ROOHJH/RQGRQ8.
7KH JURZLQJ LQWHUHVW LQ WKH DSSOLFDWLRQ RI RUJDQLF VROYHQW QDQRILOWUDWLRQ 261 LQ WKH
SKDUPDFHXWLFDOFKHPLFDODQGSHWURFKHPLFDOLQGXVWULHVKDVOHGWRDQLQFUHDVHGGHPDQGIRUKLJK
SHUIRUPDQFH FRPPHUFLDOO\ DYDLODEOH PHPEUDQHV 5HSODFLQJ FRQYHQWLRQDO VHSDUDWLRQ DQG
SXULILFDWLRQ SURFHVVHV VXFK DV GLVWLOODWLRQ H[WUDFWLRQ DQG DEVRUSWLRQ ZLWK PHPEUDQH ILOWUDWLRQ
XQLWVZLOO UHGXFH WKH SODQW VL]H DQG HQHUJ\ FRQVXPSWLRQ DQG WKXV WKH FDSLWDO LQYHVWPHQW DQG
RSHUDWLQJFRVWV261KDVDOUHDG\SURYHQWREHFRPSHWLWLYHWRRWKHUVHSDUDWLRQSURFHVVHVVXFK
DV SHSWLGH V\QWKHVLV >@ 7KH ZRUN SUHVHQWHG KHUH LV IRFXVHG RQ GHYHORSLQJ SRO\PHULF
PHPEUDQHV IRU 261 ZLWK LPSURYHG VWDELOLW\ LQ H[WUHPH S+ FRQGLWLRQV ZKLOH UHWDLQLQJ WKHLU
VHSDUDWLRQSHUIRUPDQFH
7KHUHDUH IRXUPDLQ FKDOOHQJHVZKLFK DSRO\PHULFPHPEUDQHZRXOG IDFH LQ261SURFHVVHV
DFKLHYHDVKDUSVHOHFWLYLW\KLJKSHUPHDELOLW\DQGH[FHOOHQWFKHPLFDODQGPHFKDQLFDOVWDELOLW\
$JRRGSRO\PHUFDQGLGDWHZKLFKFRXOGRYHUFRPHWKHVHFKDOOHQJHVLV±PSKHQ\OHQH±
±ELEHQ]LPLGD]ROH 3%,ZKLFKEHORQJV WR WKHFODVVRI3RO\EHQ]LPLGD]ROHVDQG LVNQRZQ WR
SRVVHVVWKHUPDOPHFKDQLFDODQGFKHPLFDOVWDELOLW\WRZDUGVRUJDQLFVROYHQWVDFLGVDQGEDVHV
>@ 7KH LPLGD]ROH ULQJ RI 3%, SURYLGHV D UHDFWLRQ VLWH ZKLFK FDQ EH XVHG IRU FKHPLFDO
PRGLILFDWLRQFURVVOLQNLQJRIWKHSRO\PHUFKDLQV)LJXUH8SRQFURVVOLQNLQJZHK\SRWKHVLVH
WKDW WKH SRO\PHU ZLOO EHFRPH VWDEOH WRZDUGV KDUVK HQYLURQPHQWV0HPEUDQHV SUHSDUHG IURP
3%,ZHUH UHSRUWHG LQ UHYHUVHRVPRVLVDSSOLFDWLRQV IRUGHVDOLQDWLRQDVVHSDUDWRU IRU IXHOFHOOV
DQGLQEORRGGLDO\VLVDSSOLFDWLRQV>@

 
)LJXUH  6WUXFWXUHV RI FURVVOLQNHG 3%, FKDLQV ZLWK D GLEURPREXWDQH DQG E S  Į Į¶ ±
GLEURPR[\OHQHZKHUH5LVDQRWKHUSRO\PHUFKDLQ

7KHSRO\PHUVXVHGIRUWKLVVWXG\DUHFRPPHUFLDOO\DYDLODEOH&HOD]ROH3%,a'DLQ1
1GLPHWK\ODFHWDPLGH'0$FVROXWLRQDQGLQODEV\QWKHVLVHG3%,a'DSRZGHU>@
GLVVROYHG LQ'0$F7KHPHPEUDQHVZHUH SUHSDUHG E\ FDVWLQJ VROXWLRQV RI3%,ZLWK GLIIHUHQW
FRQFHQWUDWLRQVRQSRO\SURS\OHQHQRQZRYHQIDEULFIROORZHGE\SKDVHLQYHUVLRQLQDZDWHUEDWK
,QRUGHUWRLPSURYHWKHFKHPLFDOUHVLVWDQFHWKHSRO\PHUZDVPRGLILHGLQDSRVWWUHDWPHQWVWHS
XVLQJWZRGLIIHUHQWFURVVOLQNLQJVROXWLRQV±GLEURPREXWDQH'%%DQGSĮĮ¶GLEURPR[\OHQH
'%;ERWKLQRUJDQLFVROYHQW7KHUHDFWLRQVZHUHFDUULHGRXWDW&IRUK7KHFKHPLFDO
PRGLILFDWLRQV ZHUH YHULILHG E\ )7,5 DQG [UD\ SKRWRHOHFWURQ VSHFWURVFRS\ ;36 )LQDOO\ WKH
PHPEUDQHVZHUH LPSUHJQDWHGZLWKSRO\HWK\OHQHJO\FRO LQRUGHU WRSUHYHQWSRUHFROODSVHDQG
DOORZGU\VWRUDJH
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7KH FKHPLFDO FRQGLWLRQV RI WKUHH FRPPHUFLDO DSSOLFDWLRQV ZHUH FKRVHQ WR GHPRQVWUDWH WKH
SHUIRUPDQFH RI WKH REWDLQHG 3%, PHPEUDQHV LQ H[WUHPH S+ FRQGLWLRQV ± SHSWLGH DQG
ROLJRQXFOHRWLGHV\QWKHVLV DQGFDUERQFDSWXUHDQGVWRUDJH &&67KHFKDOOHQJLQJFRQGLWLRQV
DUH DV IROORZV   YY SLSHULGLQH'0) SHSWLGHV   YY GLFKORURDFHWLF DFLGDFHWRQLWULOH
ROLJRQXFOHRWLGHV DQG   YY PRQRHWKDQRO DPLQHZDWHU &&6  ,Q RUGHU WR DVVHVV WKH
PHPEUDQHVWDELOLW\ LQ VXFKPHGLD ILUVW D GLS WHVWZDVSHUIRUPHG6PDOO SLHFHVRIPHPEUDQH
ZHUHSODFHGLQWKHDFLGLFDQGEDVLFVROXWLRQVIRUVHYHUDOPRQWKV1RYLVLEOHGHJUDGDWLRQRIWKH
SRO\PHURUFRORXUFKDQJHRIWKHWUDQVSDUHQWVROXWLRQVZDVREVHUYHG7KHILOWUDWLRQH[SHULPHQWV
ZHUHFRQGXFWHGLQDFURVVIORZVHWXSFRQVLVWLQJRIHLJKW0(7FURVVIORZFHOOVZLWKHIIHFWLYHDUHD
RI  FP ,Q RUGHU WR FKDUDFWHULVH WKH LQLWLDOPHPEUDQH SHUIRUPDQFH D UDQJH RI SRO\VW\UHQH
ROLJRPHUV >@ ZHUH GLVVROYHG LQ RUJDQLF VROYHQW DQG ILOWHUHG WKURXJK WKHPHPEUDQHV IRU  K
)HHGDQGSHUPHDWHVDPSOHVZHUHDQDO\VHGE\+3/&DQGXVHGWRGHWHUPLQHWKHUHMHFWLRQ7KH
SRO\VW\UHQHVROXWLRQZDVWKHQUHSODFHGE\RQHRIWKHEDVLFRUDFLGLFVROXWLRQVZKLFKZHUHXVHG
WR WUHDW WKHPHPEUDQHV IRU VHYHUDO KRXUV )LQDOO\ WKH SRO\VW\UHQH VROXWLRQ ZDV ILOWHUHG DJDLQ
WKURXJKWKHPHPEUDQHVLQRUGHUWRHYDOXDWHZKHWKHUWKHH[WUHPHS+FKDQJHGHJUDGHGWKHPRU
QRW
3%, PHPEUDQHV VKRZHG JRRG SHUIRUPDQFH DIWHU WKH DFLG DQG EDVLF WUHDWPHQW LQ WHUPV RI
UHMHFWLRQ)LJXUHEHORZVKRZVWKHH[SHULPHQWDOGDWDREWDLQHGIRUWKH'&$ILOWUDWLRQ


)LJXUH  3HUIRUPDQFH RI'%% FURVVOLQNHG3%,PHPEUDQHV EHIRUH DQG DIWHU'&$ WUHDWPHQW
&URVVIORZRSHUDWLQJFRQGLWLRQVSUHVVXUHEDUWHPSHUDWXUH&

$ VOLJKW GHFUHDVH RI PHPEUDQH UHMHFWLRQ ZDV REVHUYHG DIWHU '&$ WUHDWPHQW EXW LW ZDV
UHFRYHUHGDIWHUQHXWUDOLVDWLRQZLWKWULHWK\ODPLQH+RZHYHUDIOX[GHFOLQHRIDERXWIURPWKH
RULJLQDOYDOXHZDVREVHUYHGDQGZDVQRWUHFRYHUHGDIWHUWKHQHXWUDOLVDWLRQ7KLVSKHQRPHQRQLV
GXH WR IXUWKHUFKHPLFDOPRGLILFDWLRQRIXQFURVVOLQNHG LPLGD]ROHVLWHV1RQHWKHOHVV WKH UHVXOWV
VKRZ WKDWPHPEUDQHV IDEULFDWHG IURP3%,DUHVWDEOHDQGKDYHDJUHDWSRWHQWLDO LQ WKHKDUVK
FRQGLWLRQVLQDSSOLFDWLRQVUDQJLQJIURPSKDUPDFHXWLFDOWRSHWURFKHPLFDOLQGXVWULHV
7KH 3%, PHPEUDQH SHUIRUPDQFH GDWD XQGHU DIRUHPHQWLRQHG FRQGLWLRQV DUH JRLQJ WR EH
SUHVHQWHGDVZHOODVWKHHIIHFWRIWKHSRO\PHUPROHFXODUZHLJKWDQGWKHFURVVOLQNLQJUHDJHQWV

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>@ &KXQJ 76 3RO\EHQ]LPLGD]ROHV LQ 2 2ODELVL +DQGERRN RI 7KHUPRSODVWLFV  0DUFHO
'HNNHU1HZ<RUN
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